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IN THE CLAIMS 

This listing of claims replaces ail previous versions and listings of claims in the 
application. 

Listing of Claims 

1-14. (Canceled) 

15. (Previously Presented) A method of controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; \ 

acknowledging, by the receiver, correct "receipt : 'of the" initial liata"unfts"by 
returning acknowledgment data units to the sender; U 

detectings failure of the receiver to receive at least one data uni t^by monitoring a 
time out period by the sender after the at least one data unit is sent, and if no 
acknowledgment data unit associated with the data unit is received before the time out 
period expires, triggering a time out mechanism that indicates the failurefj ^ 

retransmitting, by the sender, the at least one data unit that the receiver failed to 
receive; llv 

receiving at the sender, an acknowledgment data unit indicating that at least one 
^ of the data units was correctly received by the receiver; i u 

determining whether the received acknowledgment data unit indicates that the at 
least one correctly received data unit was correctly received as a result of the 
t ransmitting step or as a result of th e retransmitt ing step, said determining step Including 
the steps of: 

determining by the sender, a shortest round trip time a ssociated with th e 
correctj^eceipt^^ 
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measuring by the sender, a time period between the retransmission of a 
given data unit and the receipt of a first acknowledgment data unit associated with the 
given data unit; 

comparing the s hortest round trip ti me to the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 

determining that the at least one data unit was correctly received as a 
result of the transmitting step if the time period between the retransmission of the given 
data unit and the receipt of the first acknowledgment data unit is shorter than a 
predetermined fraction of the shortest round trip; 

subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates Ih at : the "at least "one ^ata uh it" was" 
correctly received as a result of the transmitting step; and 

performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit indicates that the at least one data unit was 
correctly received as a result of the retransmitting step. 

16-34. (Canceled) 

35. (Currently Amended) A device for controlling a data unit oriented 
communication between a sender and a receiver operating in accordance with a 
predetermined communication protocol, said device comprising: 

means in the sender for dividing an amount of data to be sent Into a plurality of 
data units having a structure determined by the protocol; 

a data unit transmitter that transmits the data units from the sender to the 
receiver; 
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means in the receiver for acknowledging correct receipt of the transmitted data 
units by returning acknowledgment data units to the sender, 

a data loss detection mechanism that detects QajJ an apparent failure of the 
receiver to receive at le ast on e an initial data unit; 
\\/ ^in flow-control adapting means, responsive to the data loss detection mechanism, 
for^adapting flow control parametersjto transmit subsequent data units in accordance 
with (a data unit loss response procedure! and for causing the data unit transmitter to 




smiths data unit that the receiver apparently failed to receive; ^ ^ 
retran s mi s s i on moans i n tho condor that r e transm i ts th e at le ast on e data unit 
that tho roGoivor fai le d - to rec ei v e ; 

receiving means in the sender for subsequently receiving an acknowledgment 
data unit indicating that the at l e ast on e data unit that the receiver apparently failed to 
receive was correctly received by the receiver; 

determining means for determining wh e th e r from the received acknowledgment 
data,unit, Jndicat Q 6 th a ttho - at foact ono data unit was corr e ct l y r e c ei v e d a s a r e su l t of 



th e tran s m i tt i ng s t e p or as a... r es u lt. of tho rotransmittinipste^^ 
received data unit was the initial data unit or the retransmitted data unit ; 

moans within th e transmi ssi on m e ans for s ubs e quently transmitting s ub se qu e nt 
data un i t s uti li z i ng a flow control proc e dur e conducted . on tho basis of at l oast ono 
adapt i vo paramotor i said subsequent transmiss i on means inoltiding: 

an e xc essi v e d e lay r e spons e m e chani s m that p e rforms an e xc essi v e 
b e lay response procedure in rosponso to tho dotorm i ning moans det e rm i n i ng that th e 
r e ceived acknowl e dgm e nt data unit indicates that th e at le a s t on e data un i t was 
correctly r e c e iv e d a s a r e su l t of th e transmitting st e p; and 

\ a data unit loss rosponso m e ch a nism th a t p e rforms a data un i t l oss 
r e spons e proc e dur e i n rooponso to tho dotermining m ea n s d e t e rmining that tho 
r e c e iv e d acknowl e dgment data un i t i ndicat es that th e at lea s t one data unit woo 
corr e ctly received as a r es ult of th e r e transmitting stop 

a data unit loss.response mechanism for continuing to transmit subsequent data 
units in accordance with tPTe-^ata unit loss response jarocedure^ in response to a v 



determination that the correctly received data unitjwas the retransmitted data unit; land 



was me retransmitted data unit; g 



Amendment - PAGE 4 of 1 7 

EUS/J/P/04-S696 



PAGE 6/1 9 * RCVD AT 4/15/2004 2:19:45 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSiD:9725837864 * DURATION (mm-ss):0546 



04/15/2084 12:17 9725837864 



ERICSSON IPR LEGAL 



PAGE 07/19 



Attorney Docket No. P1 1 258 

an excessive delay response mechanism for causing the flow-control adapting 
means to adapt the flow control parameters to transmit subsequent data units in 
accordance with an excessive delay response procedure, in response to a 
determination that the correctly received data unit was the initial data unit , 

36. (Previously Presented) The device of claim 35, wherein the data loss 
detection mechanism includes: 

a first timer in the sender for monitoring a time out period after the at least one 
data unit is sent, and; 

a time out mechanism that that indicates the failure of the receiver to receive the 
at least one data unit, said time out mechanism being triggered if no acknowledgment 
data unit associated with the data unit is received before the time out period expires. 

37. (Previously Presented) The device of claim 35, wherein the data loss 
detection mechanism includes a duplicate acknowledgment detection mechanism in the 
sender that detects whether a predetemi^dlumibe 
units are received for a transmitted data unit. 

38. (Previously Presented) The device of claim 36, wherein the time out 
period is one of the adaptive parameters in the flow control procedure. 

39. (Currently Amended) The device of claim 35 r wherein the retransmiss i on 
flow-control adapting means i nc l udes adapts the size of a wiratow -ba s e d flow control 
window proGOdnrQ ^ and - at— leas t on e flow contro l w i ndow is among th e adapt i v e 
para mete re in th e flow contro l proooduro , 

40. (Currently Amended) The device of claim 35, wherein the determining 
means includes; 

marking means in the sender for marking the transmitted data units such that an 
ori g ina l transmission initial data unit can be distinguished from a retr a nsm i ssion 
retransmitted data unit ; and 
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marking means in the receiver for marking the acknowledgment data units such 
that an acknowledgment data unit associated with an originally se nt initial data unit can 
be distinguished from an acknowledgment data unit associated with a retransmitted 
data unit. 

41 . (Previously Presented) The device of claim 40, wherein: 

the marking means in the sender includes a first time stamp mechanism that 
places a time stamp in each transmitted data unit, the time stamp indicating the time the 
data unit was sent; and 

the marking means in the receiver includes a second time stamp mechanism that 
places the time stamp contained in a given transmitted data unit in the acknowledgment 
data unit associated with the given transmitted data unit, 

42. (Previously Presented) The device of claim 40, wherein: 

the marking means in the sender places a bit string in each transmitted data unit, 
the bit string havinglirie^ 
transmission and a retransmission; and 

the marking means in the receiver places the bit string contained in a particular 
transmitted data unit in the acknowledgment data unit associated with the particular 
transmitted data unit. 

43. (Previously Presented) The device of claim 42, wherein the bit string 
consists of a single bit. 

44. (Previously Presented) The device of claim 42, wherein the bit string 
consists of a plurality of bits, such that the bit string is capable of distinguishing between 
different retransmissions. 
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45. (Previously Presented) The device of claim 35, wherein the determining 
means includes: 

a first timer in the sender that measures a shortest round trip time associated 
with the correct receipt of a transmitted data unit; 

a second timer in the sender that measures a time period between the 
retransmission of a given data unit and the receipt of a first acknowledgment data unit 
associated with the given data unit; 

means for comparing the shortest round trip time to the time period between the 
retransmission of the given data unit and the receipt of the first acknowledgment data 
unit; and 

means for determining that the at least one data unit was correctly received as a 
result of the transmitting step if the time period between the retransmission of the given 
data unit and the receipt of the first acknowledgment data unit is shorter than a 
predetermined fraction of the shortest round trip. 



46. (Previously Pre$ented)-The-deviee-of-claim-36 



delay response mechanism includes means for adapting the time out period on the 

? 

basis of a time period measured between transmitting a given data unit and receipt of a 
first acknowledgment data unit associated with the given data unit, 

47. (Currently Amended) The device of claim 36, wherein the subs e quent 
transmiss i on flow-control adapting means includes a windows-based flow control 
procedure that utilizes a congestion window, and the device further comprises: 

storage means for storing the value of the congestion window when the data loss 
detection mechanism detects the apparent failure of the receiver to receive the at lea s t 
on* initial data unit; 

means for subsequently resetting the value of the congestion window to a 
predetermined value; and 

means for setting the value of the congestion window, after the excessive delay 
response mechanism performs the excessive delay response procedure, to a vafue that 
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the congestion window would have assumed, had the excessive delay response 
procedure not taken place. 

48-49. (Canceled) 

50. (New) A method of controlling a data unit oriented communication 
between a sender and a receiver operating in accordance with a predetermined 
communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender; 

detecting a(n apparentjfailure of the receiver to receive an initial data unit ; 

in response to detecting the apparent failure, adapting by the sender, flow control 

-pflramfiters-tQ-transmit-subseguent-data-units„in„accord ance with a data unit loss 

response procedure; 

^ retransmitting, by the sender, the data unit that the receiver apparently failed to 
receive; 

subsequently receiving at the sender, an acknowledgment data unit indicatingA 
that the data unit that the receiver apparently failed to receive was correctly received by J ^ 
the receiver; 

determining from the received acknowledgment data unit, whether the correctly 
received data unit was the initial data unit or the retransmitted data unit; 

upon determining that the correctly received data unit was the retransmitted datal 
unit, continuing to transmit subsequent data units in accordance with the data unit los^i 
response procedure; and 

upon determining that the correctly received data unit was the initial data unft, 
adapting by.the sender, the flow control parameters to transmit subsequent data units in 
accordance with an excessive delay response procedure. 
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51 . (New) The method of claim 50, wherein the predetermined communication 
protocol is the Transmission Control Protocol (TCP), and the step of adapting the flow 
control parameters to transmit subsequent data units in accordance with a data unit loss 
response procedure includes reducing the size of at least one flow control window. 

52. (New) The method of claim 51, wherein the step of adapting the flow 
control parameters to transmit subsequent data units in accordance with an excessive 
delay response procedure includes increasing the size of the at least one flow control 
window to at least partially compensate for reducing the window size in the data unit 
loss response procedure. 

53. (New) The method of claim 50, wherein the step of detecting an apparent 
failure of thereceiver to receive an initial data unit includes the steps of: 

monitoring a time out period by the sender after the initial data unit is sent and; 

if no acknowledgment data unit associated with the initial data unit is received 
before~the time out period expires— triggering-a4ime out-mechanism_that indi cates the 
apparent failure. 

54. (New) The method of claim 50, wherein the step of detecting an apparent 
failure of the receiver to receive an initial data unit includes the steps of: 

determining by the sender whether duplicate acknowledgment data units are 
received for a transmitted data unit; and 

if a data unit is acknowledged a predetermined number of times, triggering a 
duplicate acknowledgment detection mechanism that indicates the apparent failure. 

55. (New) The method of claim 50, wherein each of the initial data units 
includes a sequential time stamp, and each of the acknowledgment data units includes 
the time stamp of the initial data unit that is being acknowledged, wherein the step of 
determining from the received acknowledgment data unit whether the correctly received 
data unit was the initial data unit or the retransmitted data unit includes inspecting the 
time stamp included in the received acknowledgment data unit. 
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56. (New) A method of controlling a data unit oriented communication 
between a sender and a receiver operating in accordance with a predetermined 
communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data unite 
having a structure determined by the protocol; 

transmitting initial data units from the sender to the receiver; 
acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender; 
| | detecting a failure of the receiver to receive at least one data unit by monitoring a 

P A ' time out period by the sender after the at least one data unit is sent, and if no 
acknowledgment data unit associated with the data unit is received before the time out 
/ period expires, triggering a time out mechanism that indicates the failure; . 

retransmitting, by the sender, the at least one data unit that the receiver failed to 

receive, wherein each retransmitted data unit includes a marker indicating that the 

— — . ) 

retransmitted data unit-is-a-retransmitted-data-unit; „ 

receiving at the sender, an acknowledgment data unit indicating that one of the 

data units was correctly received by the receiver, wherein the acknowledgment data unit 

includes the marker if the data unit correctly received by the receiver was a 

retransmitted data unit; 

determining from the received acknowledgment data unit, whether the correctly 

received data unit was an initial data unit or a retransmitted data unit by determining 

whether the marke r is present in the acknowledgment data unit; and 

subsequently transmitting, by the sender, subsequent data units, said 

subsequent data units being transmitted in accordance with a flow control procedure 

conducted on the basis of at least one adaptive parameter, said subsequently 

transmitting step including: 

performing an excessive delay response procedure upon determining that 

the received acknowledgment data unit indicates that the correctly received data unit 

was an initial data unit; and 
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performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit indicates that the correctly received data unit was a 
retransmitted data unit. 

57. (New) A method of controlling a data unit oriented communication 
between a sender and a receiver operating in accordance with a predetermined 
communication protocol, said method comprising the steps of: 

dividing, by the sender, an amount of data to be sent into a plurality of data units 
having a structure determined by the. protocol; 

transmitting initial data units from the sender to the receiver, wherein each initial 
data unit includes a first marker indicating that the initial data unit is an initial data unit; 

acknowledging, by the receiver, correct receipt of the initial data units by 
returning acknowledgment data units to the sender, wherein the acknowledgment data 
units include the first marker if the data unit received by the sender was an initial data 
unit; 

detecting-a-failure of the-receiver.tO-receive_at_least o ne data unit by monitqring_a 



time out period by the sender after the at least one data unit is sent, and if no 
acknowledgment data unit associated with the data unit is received before the time out 
period expires, triggering a time out mechanism that indicates the failure; 

retransmitting, by the sender, the at least one data unit that the receiver failed to 
receive, wherein each retransmitted data unit includes a second marker indicating that 
the retransmitted data unit is a retransmitted data unit; 

receiving at the sender, an acknowledgment data unit indicating that one of the 
data units was correctly received by the receiver, wherein the acknowledgment data unit 
includes the first marker if the data unit correctly received by the receiver was an initial 
data unit, and includes the second marker if the data unit correctly received by the 
receiver was a retransmitted data unit; 

determining from the received acknowledgment data unit, whether the correctly 
received data unit was an initial data unit or a retransmitted data unit by determining 
whether the acknowledgment data unit includes the first or the second marker, 
respectively; and 
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subsequently transmitting, by the sender, subsequent data units, said 
subsequent data units being transmitted in accordance with a flow control procedure 
conducted on the basis of at least one adaptive parameter, said subsequently 
transmitting step including: 

performing an excessive delay response procedure upon determining that 
the received acknowledgment data unit indicates that the correctly received data unit 
was an initial data unit; and 

performing a data unit loss response procedure upon determining that the 
received acknowledgment data unit indicates that the correctly receded data unit was a 
retransmitted data unit. 

58. (New) The method of claim 57, wherein the first and second markers 
include a single bit 

59. (New) The method of claim 57, wherein the first and second markers are 

Sjme— stamps^jndicatina_a^time__of trans mission of the initial data unit and the 

retransmitted data unit respectively. 

60. (New) A method of controlling a data unit oriented communication 
between protocol peers operating in accordance with a predetermined communication 
protocol, said method comprising the steps of: 

dividing, by a first protocol peer, an amount of data to be sent into a plurality of 
data units having a structure determined by the protocol; 

transmitting initial data units from the first protocol peer to a second protocol 

peer; 

acknowledging, by the second protocol peer, correct receipt of the initial data 
units by returning acknowledgment data units to the first protocol peer; 

detecting an apparent failure of the second protocol peer to receive an initial data 

unit; 

in response to detecting the apparent failure, adapting flow control parameters to 
transmit subsequent data units in accordance with a data unit loss response procedure; 
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retransmitting, by the first protocol peer, the data unit that the second protocol 
peer apparently failed to receive; 

subsequently receiving at the first protocol peer, one or more acknowledgment 
data units indicating that the data unit that the second protocol peer apparently failed to 
receive was correctly received by the second protocol peer; 

determining from the one or more received acknowledgment data units, whether 
the correctly received data unit was the initial data unit or the retransmitted data unit; 

upon determining that the correctly received data unit was the retransmitted data 
unit, continuing to transmit subsequent data units in accordance with the data unit loss 
response procedure; and 

upon determining that the correctly received data unit was the inrtial data unit, 
adapting the flow control parameters to transmit subsequent data units in accordance 
with an excessive delay response procedure. 
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